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(57) Abstract: A high-output nitride light emitting element having an active layer between an n-type nitride semiconductor layer and 
a p-type nitride semiconductor layer, wherein the nitride semiconductor layer has a nitride semiconductor layer containing gallium 
formed by supercritical ammonia method. 



I"- (57) Wffa: 



O 



WO 03/098757 Al IIIIIIIIH 



>^h> - □ — K304SNJ (US). WJS Jfttt (KAN- 
BAR A, Yasuo) [JP/JP]; T 774-8601 ffi fe K W ffi TfT Ji 
*BTIS|4 9 1 S±fe1 0 0 BEft^IJRtta^aW 

Tokushima (JP). 

(74) tt3A:5#&*. ^(ISHII,HisaoetaK); T 540-0001 
;U #ajW»««fllr Osaka (JP). 

(81) ti^HI (WP^): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 

BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, 
OM, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, TJ, 



TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, 
ZM, ZW. 

(84) ft SB (iK^t): ARIPO (GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), ZL— =z> vT^lt (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, IE, IT, LU, MC, NL, PT, SE, SI, SK, TR), OAPI W 
It (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 



WO 03/098757 



1 



PCT/JP02/12969 



m *m m 

5 mtftw 

^^Z^ls^/Vjfc&m (MOCVDfcWHVPE) £r/BV\ L^tl^ t4 7\ 
S i CiS:E(OmmW&L±.\^W&c^^m^^ I^ILELOG (Epitaxial 
lateral overgrowth) ?£5:J£l^T %Xl^^<oW/P\±— 1 0 6 /cm 2 $mj&Xh% 0 
15 *fc. f77^A S i C±^tWW^)|5!IW^^7y^*b 

25 !PJI<Z)l!fl^ 



WO 03/098757 



PCT/JP02/12969 



2 



(WT\ AMMONO?£i:V>5) ^rfflV^«\ MOCVD^^^t 
Jt^bT, ^b< G a/NH 3 J££rrR]i: (2 0{§J^_h) ^t^rt^ b/>>> 
% 1 0 0 0°Cl^±.Xfft?tL6^b#)©^tS^*^^bbT®feT{£M (6 0 0°C 

IS^J^^Jl ^InAlGa N^> I n G a N, A 1 G a N^CO 4 TGiEfll^ 3 jt 
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m-r ^-Tfe&m^xi&Mk 2 o P i»^i 4 b ^j&ft-rso & 
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mmim^mitm 4 , -r*^>*,^ji 4 1 , P M^-f m 4 2 , P m? 9 y k 

|43, pa>-^ h®4 4^|l««$^:fOac/N^«i-6 (121 2 B) „ * 
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^ ^ y ^ i^ihis 2 2 «^m>5rfg-cfc 5„ 
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m 4 a~e i-±mmmmm%^i-z> ^—f—m^mm^t lt, m 9 kitm- 

£5\z.sVu*m£&frt>. Ift i LtMlfe 1 © Affi^U tti LTfflV^, ffllf 

i^l4A^f5 (0 4 A) 0 |^-§P#^«l^-*^#LTmBJ^Pi&-r 
5 0 y^'ia ?) 1 1 <Z) p Iltt^i 4 Wt t§ (0 

4B) 0 «SSa^e5*<B»*TV-=E-=TifeSrJlV^^fIJ ^A^SftS 

ftM^#Ste«k!J (13 4 c) „ $ b fcfg 2 <£> p I^b^^Jl 4 B & 

— 5 y^t*8 OSr^i-So ^iftlTtngS9 0«f§ (HI 

4E) o p-^->Mil I0«t§o WI*«BB5Sr— #0BJCJ; 



WO 03/098757 



PCT/JP02/12969 



14 



^®5^pM^#J^f*ji#J^feoT^ £< (0 3 A) , nliftftm 
JPfflfcfcoTfcJ^ (0 3B) 0 

_h|B®«^Jl 5 ©i^lCttAMMONOfelrlffi LT5 0 0°C7>6> 6 0 0°C 
©fg?fil?fM©A 1 G a Njf SttT^T 3 w i: &X»% So - I n Sr^tf 

±iB^fy ^A-g-^r^w^e 202 sr^ffcutgu t >- k-^g aN/si 

K— ^G a N/T^ K— 7°G a N<Z)^f$ K— ;7°Ji 2 0 3 33 «fc tflBKHPJl 204^ 
fttl nGaN#FS/ / GaN|*|gjl^b^5^ttja2 0 5^j^$^5 0 ?§ 
&Jg 2 0 5 (D±M\\^, P^7J/KS2 0 6, 7 V R— /A 1 G a Ng 2 0 7. p 
-3^^^ bjg2 0 8£|i|m-7«i-3 ~ <H-£<9 LED»LT^5„ ft3b\ 
p_n^^ hjg2 0 8 Jr^ttpS^ 0 9£r^J5fcU Mfe2 0 lTf-fin 

m®2 1 o^nii^^-r5 0 



±.mmm v—^m 203 jo iOT^is 204 ^x-xM^mm^&im^ 
y v ^mmtm^mim 202 u TiM<D^m^±mn - ny^^M 

mi*m 202 irMts iHtts, r. <o x 0 i&ux*mmgh%Mf&-?% 3 
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f;-f\ 2^=F-<K cm^mt LfcS i K-7"GaNSIl^MOCVDK 

jsS^SSrtte-fe 5/ h U fflftSr 1 0 5 0 LT, ^ 5 i: LT7Kif> JEW- 
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(1) nm=*^#? MtLTS i^3X10 18 /cm 3 K— ^"LfcG a N£ 
4 /i mu 

(2) nl^ 7 ^ Kit lt N 7^ 1 fl , t G a 0 , 9 N«r 2 5 Ah S 

i 3rl X 1 0 19 /cm 3 K^bfenMGaNJB^*EK£^lft^>BL4iJiUT*ft 

(3) ^^^Irt^ll^T^^TT'feSgW (d-— h^W^) ft 
i-Iflg$-&5 0 h^W- ^ (3 6cm 3 ) rtfctt^ ^^Oftefi^ — K 
^bj/^iLTGaNSrO. 5g, 7yW^14. 7 g > * 7c ^ * 9 if 
— £: LTL i SrO. ■ 0 3 6 g N LT^Pfl-f-S 0 b ^ W7^©lg 

5 o o °cmT~cfc o t, mum^ t mmm t &j&j$tz> 0 550 °c<DMum 
m^nv ^/^mw^, 4 5 ototfii^^i^^-K^ b $>^<dg a n n 

G a ^ ^/uSrffig$^:So c\©;*-— h ^ u—^ft&mffi Lfz.WM'T? 3 0 F^Bi" 

mussr 100 AomiTfMs^s. 

(4) Ji©^^/NSrIR5^U MOCVDSMft^tybU t&S?rl0 

( 5 ) SttJS tltSi K— ^ InO. 05Ga0.-95Ni5 ft5 P$SSJi 1 
OOAiTVbWlnO. IGaO. 9 N J: 9 4 0 A £ SrSSS^jBK 

life, i^|gji / /#F)i/'l*ii)i/ / #F)i/l$iiS^^^ ; sitW3 s oA©t 

(6) p l)fc7?V Kl i LT7 y K^^G a Nl ^ 0 . 2 » m N 

(7) pl^^yKSifrr^K-yAl,,. i 6 Ga 0 . 84 N25Ai7yF 
— -^G a N 2 5 A t £r£Sl^Jf bfc|M¥ 0 . 6 // m(D^T-S> 

(8) piay;?^ MP i: LTMg £r lX 1 0 20 /cm 3 K'-'/LfcpSG a 
NSSrl 5 0 A N Mlk&M~t~Zo 

mm&, MO C VDgJS^f rt^f UT N 70 0Wx^7- 
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h)l<Diiffi^ifiSl. h^-f ^#t<7)S i 0 2 ^^^^^b, 
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^7 y KJBOJ1H)¥;^0. 1 /unttS «fc 5Wt5o 
m±CD £ 5 bTif>g 1 . 5 n m(D ]) y ^U^W^T^o 

m.o £ OfcZ r o 2 li^o. 5 Mm^ff-e^i-^c 

mw<o t>?yv Fj&v&mz. z r o 2 mfrbj&zmtf)i&fym 7 o &i&f$i-% 0 r 

18 0 %rffi& U JhfBrifcgKtE 1 T i /A 1 tf> h ft 5 n ®^ 9 0 ^t5 0 

t>^~ ^n^6 0 0°CTlM3-f-6c ^:<E># N plilluNi (1000 
A) -T i (ioooA) -Au (8000A) frP>t£Z>^y Fmm&J&$rtZ) 0 
^UT, S i o 2 iT i o 2 ^b^5KMli 0 0^7#^bfcft, §6M^ 

KttT^ Is—^mMZftZ-tZ. COD W7k©fp]_h^j;!9 b#VMit2. OkA/ 
cm\ 1 0 OmW, £?^b< « 2 0 0mW^tfcl^J-^(D^IS^*4 0 5 nm<Djg 
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mmm 2 . 

T%m^x%m-tz> 0 ^(Dm<D&nmMmi tmm^xm\M^mw-^— if* 

m_h(Dj; 5 tatibixfcw if*^^^:tt^tit— b^^^^^T, l"- 
if^$^^^5s H»!|l£|im b^VMC2. OkA/cm 2 , 100m 



HiSM 3 . 

£i\ 2^:f-cK Cffi£rE£®ir bf'S i K-/GaNlftl^MOCVDH 
j^^rt^ir >y b U tSLSSr 1 0 5 0°C^LT, *v V Ttf* b VX7km, WM 

(1) nffi=i^^^ hip i: LT S i^3X10 18 /cm 3 7"tfcGaNS: 

(2) n^yj'KItLT, 7yK-7°Al c . ^a,,, 9 N^25Ai, S 

i^ixi o i9 /cm 3 \?-^^f~nmG a Nmt&^mzm<9Mvmm^xm 

(3) IfeCnlW KSi: LTJyK^GaN^O. 2 a im. 

(4) SttliUSi K^InO. 0 5GaO. 9 5 N J; V ^SI$lg)S 1 
0 0 Aijy Y—Zfl n 0. IGaO. 9 N J; <9 &§#FJ1 4 0 A £ £3551^ 
J! L7c, »^/#FJi/l$SJi/#F®/»^Jitf > b ft 5 «ff 3 8 0A©i 

( 5 ) *r©&, |l©p llftfefiftl h LT p SBfcytM" K«-C*> « r ^ K 
— 7" G a NJSSrO. 2 m^lK fr'VJ&&rt& 0 

(6) SJKtftA^^^iX^^^i^^-t-S (IH4B) 0 

(7) !)x^^^rt^i#ry*^rT^5S£f^ (;*-— K^v— >o f*j 

fcEtt§*5„ b^W— ~7 (3 6 cm 3 ) ftfctt, ^A©I(:|i7^-K 
* h V? t LTA 1 £0. 5 g N T^-T^rl 4. 7 g, £fc?^7 
ilTLi^O. 0 3 6 g, «!LtW§ 0 -7PVOmMte 
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5 0 0 °COT-C o T, ffi&ffitt ffiHMtt t Sr^fife-f-So 5 5 0 °C<DBfiti 
^«>>3i/N^gBg$-^ s 4 5 0 °C(Oi&MM^l\^i'i.y -f — K^. h y?(DA 1 ^ ^/P 

J: "9 , WftTilf 7 ^TIWI 5 £A 1 N2r 1 0 0 A ©Biff 

(8) r©<7^^&MfcU MOCVDgMftttyfU »10 
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